The central nervous system is particularly sensitive to a variety of alterations in general metabolism, including oxygen and carbon dioxide content of the perfusing blood. Moreover, when blood perfusion to the brain becomes inadequate there is only a narrow margin of time between reversible and irreversible changes in brain function. Other factors, such as plasma sodium level and hydration, affect within a narrow margin the function of the brain, while the range of tolerance is much wider for alterations in acid-base balance, as well as calcium, potassium and blood sugar levels.
The electroencephalogram (EEG) can be considered as a running commentary on the state of function of the underlying brain which largely depends on the metabolic state of the tissues. The EEG, like any other physical sign in medicine, should not be interpreted in isolation, but rather in the light of the other clinical data.
The approach to intensive care varies from one hospital to another and we must always bear in mind that the individual circumstances of each patient are unpredictable. In the assessment of cerebral function in any patient we have, therefore, to choose methods which are adaptable to a variety of circumstances and which leave no loopholes. The techniques employed to record EEGs in the intensive care situation cannot be improvised as they require a considerable amount of specific training and experience. The medically qualified neurophysiologist should be able to guide the investigation and adapt it to the differential diagnostic problems of the case: he should be fully aware of the many technical pit-falls and should never pass on to technicians, whatever their training and skills, the responsibility for the choice of the techniques to be employed or for the evaluation of the results. Investigations of cerebral activity limited to one or two areas of the brain are inadequate and may offer misleading information. At least four different areas of each cerebral hemisphere should be studied simultaneously with appropriate leads. There is no doubt that no service at all is better than a poor one.
In our experience the assessment of cerebral function with EEG studies appears relevant in the following aspects of intensive care:
(1) Following resuscitation procedures from cardiocirculatory, or respiratory, arrest.
(2) During assisted ventilation and/or circulation (cardiac pacemakers).
(3) In a large variety of problems under the general heading of 'cardiocirculatory difficulties'. (4) In poisoning affecting the central nervous system, including liver and kidney failure, and dialysis.
(5) After the occurrence of seizures and in the treatment of status epilepticus. (6) In suspected embolic phenomena. 
Conclusion
During intensive care the assessment of cerebral function is an integral part of the information required for the management of the patient. At an early stage, EEG studies can give valuable information unobtainable with other methods of investigation. Subsequent EEG studies offer prognostic indications. This information must be utilized with discretion by the physician or surgeon in charge of the patient, particularly at the time of deciding whether or not to turn off a ventilator or when the patient's final death is to be declared.
There are no rules applicable to every situation because each patient and the circumstances that led him to the intensive care unit are usually difficult to sort out at an early stage, while the subsequent course of illness varies from one patient to another. 
Acid-base Balance In Cerebral Lesions
Brain contusion is associated with both local ischmmia and hypoxia, and tissue breakdown may also directly contribute to the spread of acid metabolites. In 1941 Denny-Brown & Russell showed that when concussion occurs, the swallowing reflexes are interrupted, and fluid runs through the relaxed tbroat, pharynx and cesophagus without embarrassing respiration by any nervous effect, though able to run into the trachea freely. Hypoxia due to such aspiration or atelectasis has been thought to provoke the increase in pulmonary ventilation so causing a fall in arterial carbon dioxide tension, but Kellogg (1963) has suggested that this effect may persist when Po, is normal. On the other hand, Plum & Swanson (1959) have attributed the hyperventilation in their patients to a direct neurogenic cause resulting from damage to specific regions in the central brain stem. Huang et al. (1963) found that the disturbances of respiration which frequently accompany severe head injuries persisted despite tracheostomy and care of the airway; the overventilation of patients who have reoeived severe bead injury is in striking contrast to the underventilation commonly seen in patients with drug intoxication.
Section ofExperimental Medicine & Therapeutics with Section ofPathology 1285 Rossanda et al. (1966) suggested that respiratory insufficiency in unconscious patients is often due to the uneven distribution of inspired air. Because of the shape of the oxygen dissociation curve of blood, overventilation in some parts of the lung will not be able to increase the oxygen content sufficiently to compensate for the effect of increased venous admixture. However, because of the more linear dissociation curve for carbon dioxide together with only a small difference between arterial and mixed venous CO2 tension levels, an increased minute volume will reduce both alveolar and arterial Pco, values despite impaired ventilation-perfusion relationships in the lungs.
Clinical observation can be very misleading; patients who clinically appear to underventilate may in fact have arterial hypocapnia. Plum (1966) interprets this as a disturbance of the central control of respiration, but there is the possibility of the influence of brain tissue and CSF metabolism on respiration.
On the day of admission the usual findings following a brain injury are a rise in the minute volume due to an increased frequency of breathing, and a fall in arterial oxygen and carbon dioxide tensions; there are also rises in pH, in deadspace-tidal volume ratio and alveolararterial oxygen tension gradient; one would expect that in due course the pH of the cerebrospinal fluid would also rise above normal. Fisher & Christianson (1963) compared the rate and magnitude of changes in pH, Pco, and bicarbonate concentration in arterial blood, cisternal and lumbar cerebrospinal fluid. Pco2 changes in cisternal fluid were rapid and significant although less in magnitude than in arterial blood, whereas changes in lumbar Pco2 were minimal and slow, lagging 10-20 minutes behind the cisternal changes. Theoretically, a difference in pH may be expected between cisternal and lumbar CSF since the composition of the fluid secreted in an altered brain region differs from that in a normal area, and the normal metabolism of the spinal cord may have a greater influence on the lumbar fluid than the abnormal conditions prevailing intracranially.
However, owing to the greater bulk of the brain and pumping effect of the choroid plexus pulsations, lumbar fluid must sooner or later become involved in any pathological intracranial process (Gordon & Rossanda 1968 ). , in a study involving dogs and ill patients, concluded that during illness or altered systemic acid-base balance, the acidbase balance of lumbar and cisternal fluids could differ significantly from each otheralthough not more than 0-1 pH unit. In a study involving 18 unconscious patients Gordon & Rossanda (1968) found that although there was hyperventilation there was a normal or near normal Pco2 in the CSF. Bicarbonate values were normal in blood but significantly reduced in CSF; blood pH was increased and CSF pH significantly reduced. These results support the concept that CSF bicarbonate content is independent of the plasma bicarbonate content. Although the CSF bicarbonate levels were frequently reduced in unconscious patients this was not so much as reported earlier by Froman & Smith in 1967. In general they found no correlation between CSF bicarbonate level and the severity of the neurological changes (but in individaul cases the bicarbonate content was lowest in the early stages of the cerebral lesion and was associated with a fall in arterial oxygen tension). Froman & Smith (1966) had earlier reported a raised blood pH with a low CSF pH, and suggested that this was due to the metabolism or breakdown of blood in the CSF. However, they only studied 3 patients suffering from subarachnoid hemorrhage. The CSF acid-base status of a further 6 ill patients who were hyperventilating was studied by Froman in 1967; 3 of these patients had a subarachnoid hamorrhage. Arterial pH was over 7-45 and arterial Pco. less than 34 mmHg. In the CSF, the pH was less than 7-3, Pco, less than 45 mmHg and bicarbonate less than 18 mEq/l. Treatment with 3-5 mEq sodium bicarbonate given intrathecally decreased the rate and volume of ventilation in all cases, the effect lasting from 2 to 12 hours. The CSF of these patients was bloodstained and Froman again suggested that the reduction in CSF bicarbonate with subarachnoid hxmorrhage was in part due to the generation of lactic acid by continuing metabolic activity of shed blood, and that hyperventilation may therefore be cause and effect of the persistent reduction in CSF bicarbonate. Posner et al. (1968) challenged Froman & Smith's postulate that acidosis of brain tissue as reflected by lumbar CSF pH measurement is responsible for hyperventilation in patients with acute brain injuries, as many patients with CNS disease have neurogenic hyperventilation but no blood in the CSF (Plum & Swanson 1959) . They concluded that in patients with acute neurological or metabolic disease, lumbar CSF acidosis may occur but does not alwvays imply equal acidosis of the cisternal fluid. Acidosis as measured in the lumbar fluid was not thought responsible for neurological hyperventilation.
In a further study reported in 1970 Gordon & Rossanda found low pH and bicarbonate values in both lumbar and ventricular CSF samples from 28 unconscious patients. A comparison was attempted with conscious patients who had a normal Pco, difference between CSF and arterial blood, whereas this difference was increased in the unconscious patients. The mean arterial-venous Pco2 difference was normal in conscious patients but significantly reduced in the unconconscious patientsin this latter group the mean Pco2 difference between CSF and jugular venous blood was significantly elevated. They concluded that CSF acidosis, present in unconscious patients, both in lumbar and ventricular fluid, is associated with low bicarbonate and relatively high Pco2 values due to acid metabolites and co2 production. The suggestion is that the primary disturbance is a cerebral metabolic acidosis caused by the brain lesion and that the hyperventilation is a secondary compensation mechanism to restore normal intracranial pH. The CSF pH, however, is only correctable by relatively high levels of ventilation, and they suggest that these patients should be artificially ventilated to relieve the respiratory work load, and that the CSF acid-base status is probably a better guide than blood acid-base status for the setting of a mechanical ventilator. However, this view is not generally supported; Froman reported on 2 patients in 1968 and suggested that lowering of the arterial Pco2 had an adverse effect on the patients, presumably by the concomitant reduction in cerebral blood flow.
A criticism which can be levelled against the work already mentioned is that comparisons are often made between measurements which are grossly separated in time, and that the intracranial pathology is often mixed. There appear to be no 'follow through' types of study. In a modest pilot trial at Oxford we have tried to follow the time course of events in patients who have received severe head injuries. These patients had an average age of 33 years and all were ventilating spontaneously, in most cases via an endotracheal tube or tracheostomy. It was not considered wise to take CSF samples, so our attention was concentrated on the ventilation and acid-base status in arterial blood. Thirty patients were studied over a 12-month period; 10 patients (33%) died within 3 days; the total deaths were 16 (53 %), the mean survival time being 6-2 days and the median 3 days; some of these patients had other injuries, such as injuries to limbs, and 7 had a mild chest injury; this was not thought to complicate the picture unduly as the percentage venous admixture breathing oxygen was not significantly different from that breathing room air. Hyperventilation was seen only on the day of injury and the succeeding day; thereafter the minute volume settled at about 8 1./min with Paco, values within normal limits. The mean Pao2 on the day of admission was 64 4 mmHg (s.d. 17-9 mmHg). A low arterial pH (mean 7-413) was seen only on the day of injury, thereafter being abnormally raised for the next 11 days of study; this was associated with a nonrespiratory alkalosis of 3 to 5 mEq/litre base excess from the second to the eleventh day following injury. The reason for this finding is not clear; serum chloride, sodium and potassium levels were within normal limits and the effect was not due to the transfusion of stored blood. It is suggested that future studies should include a full metabolic balance and a comprehensive report of our findings will be presented elsewhere (Rucklidge et al., in preparation.) 4cknowledgments: We wish to thank Mr J Pennybacker and Mr J M Potter for their assistance in studying patients under their care.
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Management of Coagulation Disturbances
The problems in the intensive care of the patient who bleeds abnormally differ very little from those encountered in everyday hospital practice. The main rule is to define the defect and treat accordingly. In this situation, normal results are just as informative as abnormal.
In any situation, provided the patient is conscious, a careful history of previous episodes of bleeding in the patient and his family may provide information relating to the likelihood and severity and type of an inherited defect. In the unconscious patient, or where there is an acquired defect, such information may be unobtainable or of no value. Many different inherited and acquired defects are now recognized and are described in textbooks of hwmatology. Two points must be emphasized: first, the bleeding and clotting times are by themselves useless investigations. Further, there is no single screening test for all defects. Where abnormal
